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TO 



EXERCISES IN THE COLLEGE ALGEBRA. 



Ex. 1. Page 10. 

1. 5a* + 4a+7J. 3. -12a'+7a*b+llab*-llb*. 

2. 15s*-7sy + llY. 4. afi+2&+12a?+9&—10x—12. 

5. 8ra 4 +10ra s n — 7wV- 7mn 8 - 9n 4 . 

6. 2a*+llafy — ll*Y + ay- 33^-7^. 

Ex. 2. Page 13. 

1. 2a-4J + 5c. 5. 5^ + 10^-3a;-18. 

2. 5s 8 -9^ + 13* — 10. 6. *. 

3. a*+8a'J-16ai , +12J». 7. 5 J- 5c. 

4. Sa*+lab-ffb*+\a. 8. 2a— 4 J. 

9. -10a + 156. 

10. 2xy + xz — 2yz — y* + a%" — #*z. 

11. -2a7 4 -15ar , + 8aV + 6a 8 a?-5a 4 . 

Ex.3. Page 18. 

1. 12^ — 7^-10^. 

2. 8** + 6s 2 -20a? -15. 

3. 4tf 4 + 14ar , -2s*-25a?+12. 
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4. a* + 4a: 4 +16. 

5. a? 4 — 3afy-9*Y + 28ay— 12y\ 

6. 27^ — ^ + 18^ + 8. 

7. 33a 6 -a^-44a , i 4 -80a5 5 -16J*. 

8. 8a*b + 8ab*. 

9. a* + 4y 8 + 9;z 2 -4a^+6a;z — 12yz. 

10. 3*+4s 6 — 4a; 4 — 18a^ + 12a^ + 8a;+ 1. 

11. 1170d 8 ' +1 --1620d 8 +1800d 6 ' +8 . 

12. 600a; - 1050a~- 5,,+4 + 625a; , "\ 
.„. 2a p+8 -7a^- , +12a^- 1 -19a'+20a'- 1 -lla'- , +5a'-». 

14. a 8 ^— 2a*" +s — 2a , * +, +2a 2n+1 +a* +8 +2a w+, -a ,,+1 

— 2a*+a n " 1 . 

15. a 81 * 8 - 4a" + 12a'*- 1 — 9a**-'. 
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1. 



Ex. 4. Page 24. 

5. 9a^ + 6a^ + 4^. 



abc* 6. oP + V — ax. 

2. J£a + 4a 8 a;+7a; + $a 2 . 7. a + 2i-c. 

3. 7a? + 16aa; + 4a a . 8. 2a^ + 3a^ + y' — 2. 

4. x — 2a. 9. a n — a m . 

10. 125a^+ 75afy + 45ay + 27^. 

11. a* n — x n y n + y 2n . 
, 9a 8 3a&, J 8 

1/2. "T" ' "1 ' 

25 ^ 20 T 16 

13. a 8 + 3a& + 3£ 8 + 3ac + 9c 8 . 

14. a"\+2a m+1 — 4a w+8 + 5a w+8 . 

15. 4 A 4 — 2A 8 -3A 8 . 

16. 2a; w - 1 + 3a; 1 *- 8 - 4a;"*"*. 
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Ex. 5. Pages 32, 33. 

1. x (3a? + 2) (3a: 2 + 1). 7. (x + 9) (x - 2). 

2. a(2a-36)(a 2 -7). 8. (x - 6) (x + 4). 

3. (ar + 3y)(5^-4y»). 9. (3a; + 5)(3a;+5). 

4. (oa;— by){ax+by)(x— c). 10. (4a; — 7) (4a;— 7). 

5. (a; + 7) (x + 1). 11. (a; + 9) (a; — 8). 

6. (a; - 12) (x - 5). 12. (x - 22) (a; + 8). 

13. a?(9a;-14y)(9a; + 14y). 
14. (3a + a*)(3a - x) (9a 2 — 3aa; + a^)(9a 2 + Sax + x*). 

15. x(4:x* + tf) (16a; 4 -43^^ + /). 

16. 3^-2^). 

17. (a 2 + a£ + 2& 2 )(a 2 — a& + 2£ 2 ). 

18. (a;-y)(3a;-5y). 

19. (x -1) (a; -7) (3a; 2 +7). 

20. (a; 2 - b 2 + c 2 ) (x> -b 2 + c 2 ). 

21. (3a; -2) (5a; +1). 23. (3a; + 5) (7a;- 3). 

22. (x -3) (11a; -21). 24. (5 a;- 3) (14a; +3). 

25. (x 2 + a 2 -ab + b 2 )(x 2 -a 2 -ab-b s ). 

26. (a?-5)(5a^ + 4a; + 25). 

27. (2ar*-a;+l)(a?-2a;-2). 

28. (2a; 2 -aa; + a 2 )(a; + a)(3a; — 2a). 

29. 2(x + y)(x-y)(6x 9 + bx 2 y + 2y i ). 

Ex. 6. Page 40. 

1. 3a; — 2. 4. 2>x* — x + A. 7. a; + 3. 

2. x — a. 5. 4a;— 1. 8. 2a 2 — 3oa;. 

3. x 2 — 4a; + 4. 6. a; — 2. 9. a s -2a 2 + a. 

10. 3a; — y. 11. §x z + 2x 2 — ±x. 
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12. s 4 + 4s 8 — 13s* -64* -48. 

13. 36a; 4 — 97^ + 36. 

14. 6a* + 13a; 4 -9a^-6a* — 6s — 40. 

15. 60aV + 190aV+116aV + 64aV+48aV-30a 8 a;. 

16. 4a* + 8a; 4 — 13^ — 26a^ + 9a; + 18. 



Ex. 7. Pages 46, 47. 

1 6 a * 4 & ~ ax + &* 7 0? — & 

ba* ' tf + ax — b* ' 2aV ' 

2^-3 ' 3a* — 2 Q Sa*-2ax-6a t 

A. — -• 0. — — — — m ^ — • o. 



7a;-3 2ar» + 8a* + 12a; is-")' 

3. I^ZI*'. 6 . 0. 9. -, |t r . 10. X 



2a« + <?' (a-i)(J-c) afo 

11. 4. 14. a. 17. - 4 /fi* + yg- 

3f(2a: + y)' 

12 . "?. 15 . |£nl. 18 . 1±* 

4a; 3a; + 2 a; + a^ 

13. ^""^ 16. 1. 19. a 4 -a*J' + 6 4 . 

20 8a (4a -3a?) (2a — 9aQ 
27 (4 a + 3a;) (2 a + 9a;)' 



Ex. 8. Pages 52, 53. 

1. 5. 2. True for all values of a?. 

3. 8. 7. -2. 11. 8. 

4. 3. 8. 5. 12. 7. 

5. 4. 9. f. 13. 3. 

6. -1-ft. 10. 4. 14. 2. 
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16. 3^. 16. 2. 17. ft. 18. 3f. 19. -^. 

„ 5a' + 4g 21 a'frc' + afr + c* 

4a + 2* ' a 2 -fcc 

22. 2a — 36. 23. 4a. 24. 4a. 



Ex. 9. Pages 55, 56. 

1. 12, 9. 3. 16. 5. 16 hours. 

2. 12. 4. ^. 6. -^ hours. 

7. 26 miles per hour. 11. 2} miles per hour. 

8. 234 days. 12. ™ a ( g -&) miles per hour. 

^ J (m+l)fo r 

9. days. 13. 15 miles; 2 miles per hour. 

a — o 

10. - — - — t days. 14. feet. 

4m x + 4wn-w J 6 — a 

, c ml— hi , al — ml i 

15. — gals., — gals. 

a — o a — 6 



Ex. 10. Pages 61-83. 

The upper number is the value of x, the lower that of y. 



'■i 


6. 


34. 
46. 


11. 3 - 

4. 


-t 


7. 


9. 

8. 


12. »" • 


-t 


8. 


12. 
5. 


13. ty$$- 


«•:£ 


9. 


10. 
5. 


14. ~ 3 - 

122. 


••I 


10. 


9. 

7. 


15. a + b - 

b — a. 
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7. l + 2*+3:r 2 . 11. bx + Sy — 2. 

8. 3 — 4# — 14s\ 12. 2^-3^ + 4. 

9. 2 — 3#-s* + 5ar'. 13. £-2£ + l. 

2 3 4 

10. 6a^ — lOa'-a 4 . 14. 18.0554. 

15. 31.9374. 16. 1.9147. 17. 1.1455. 

Ex. 14. Page 76. ~ 

1. 3-4*. 4. 1 — 2s + 3s*. 

2. of — x — 1. 5. 3 — 4s — 5#*. 

3. a-£- 6. 2*+l— -• 

3 x 

a* 
7. 2x — 3a + — 8. 8.026. 

a; 

9. 11.786. 10. 1.480. 11. 27.550. 

Ex. 15. Page 80. 

5. a-**; ftH; <?i 

6. *» ; ^ ; a*s*. 

7. 64^(L)i;^;-^;M 

8 27 a 6 ** 27a 

8. z*+l. 

9. s^ + tf'^' + y 4 '. 

10. 16a + 8aU"' + 10a^"* + 18a*H-8a*5-* 

-4o*i"*-5o*6-*-96- 1 . 

11. x in — x 3n y n + x' n y' n — x*y* n + y in . 

12. x* — y~\ 

13. a'-aHi-Jc^ + ^-^c'H^. 
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Ex. 16. Pages 83, 84. 

Vy c 

8. 6 V7 > 5 VlO > 9 V3. 

9. 3^5<4\/4<5\/3. 

10. 24 V3; 2. 

11. ?V3 4VB 

9 ' 3 

12. 4|. 

13. 3 V2 > $ </i > 2</S. 

14. 3Vl9>5^2>3^3. 



is. Vwr-, ^%» 

16. ^; a 8 J 7 V&~'. 

Ex. 17. Page 86. 

1. 29V3; 33^2. 

2. |V3 ; H VIS. 

•■(p-b-b)^*^ 

4. 0. 
.5. 2V2; 8VS; 4V2; 2\/2. 



6. a~* ; af * ; p 2 ; a T *. 

7. a: 2w + 3a: m y n + y 2w . 

8. l + 2af* — 8af* + 4ar 1 . 
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9. #* 

a* 6* 



12. 



5 X 5* a** 



10. 



11. 



c 
26* 



26^ 

13. x". 

14. *»** _ yi*-f. 



25a*c* 

15. 0.614 ; 3.461 ; 1.071 ; 59.394 

16. 1.154 ; 1.216 ; 3.576 ; 1.449. 



Ex. 18. Pages 89, 90. 



1. ±V3. 

2. ±i. 

3. ±*. 

4. ±VIi. 

5. ±5. 

6. ±3. 

7. ±5. 
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8. ±2. - 



. 4- -J— 2— 
"^ 1 + 6* 

* a 

»• W5 

12. ±6. 

13. ±a. 

14. d=3a. 

15. =,> + ») A 



Ex. 19. Pages 95-97. 



1. 


5 


; -3. 


9. 


4; 2*. 


17. 


5 


;-% 


2. 


8 


; 6. 


10. 


f; -5. 


18. 


3 


; -9. 


3. 


4; 


; -3. 


11. 


H ; - If 


19. 


4; 


-2* 


4. 


7; 


, -4. 


12. 


1; if 


20. 


2; 


r 9- 


5. 


7; 


, 6. 


13. 


i;f 


21. 


3; 


-8. 


6. 


9; 


12. 


14. 


-If; -If 


22. 


3; 


-i 


7.. 


If, -2. 


15. 


14 ; - 1. 


23. 


7; 


-2. 


8. 


H 


rs-8. 


16. 


6 ; - 10. 


24. 


6; 


-f 
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25. 3 ; f . 

26. 13; -4f 

27. 4; —5. 



28. 1 

29. 5 

30. 5 



-1*. 



«• A; -A- 

32. 8; — 1. 



Ex. 20. Pages 98-100. 



1. 
2. 

3. 
4. 

5. 

6. 

7. 
8. 
9. 

10. 

11. 
12. 

13. 

14. 
15. 



3a; — a. 

a ; 7a. 

a + ft a — ft 
2 

4a 
3 



2 
6a; — 



a± Va 2 + 4ft 
2 

a(a + ft) . a(a— ft) 
a—b ' a+b 

2a' 2a" 
a; ft. 
m n 

m 

n ' m 

a 3a 
2 ; 4* 

& . £ 
2 ; 2 

2m; ^ 



— 5a ± V25a* — 9a 



aft d= a Vft 2 — 6. 
a ; a + ft. 



16. a ; —6. 

17. a; 3a + ft. 

18. 2ft; ^ 



19. 



2a-ft 
a ft 



a — ft a — ft 
20. 4a — 3ft; 3ft — a. 

3(a + ft) . a + ft 
2 2 



21. 
22. 



, 3a 

4a : • 

' 2 



23. a — ft; -(a + 2ft). 

24. a + 2ft; a — 2ft. 

a + 3ft 3a + ft 

2 ' 2 

2a_+3ft. 2a-3ft 
2a — 3ft' 2a + 3ft 

a + ft . a — ft 
a — ft ' a + ft 

2a + ft. 2a — ft 



25. 



26. 



27. 



28. 



2a-ft' 2a + ft 
4ft* 



29. a — 2ft; 
30. 



a + 2ft 
a — ft + c. __2 



a — ft 
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31. c\ 2a — Sb — c. 39. — (2a + 36); 

32. a + b; a*-b\ 4a' + 9&' 

33. 2m(2m — ri)\ 

n(2m + ri). 

34. m + n; ± + l 

771 71 

or b — a b — a 

90. 



2a-Sb' 2a + 3A 

36. a + 4ft; 2(a-&). 

37. a- 8ft; 2(a + 36). 
a _ 6i " w " 2a-36'2a + 3& 









2a + 36 


40. 


a- 
a- 


-b 
-26' 


a + b 
a + 2b 


41. 


1; 


2a + Sb 
2a — 3 b 


42. 


26 


-a; 


(a + 2bf 
a-2b 


43. 


a 


-J 


. a + b 



38, " w ; -(5 a + J). 



44. a — J; 9a — 6 + 2c. 



Ex. 21. Page 103. 

Integral roots are not given, as giving them would 
destroy the value of the problem. 

1. 2±2V =r l. 11. 2±V6. 

2. liV^Tj 3±V2. 2^^16-^-30' 
3±3V-3 ' 2 

o. • 



4. iSV 11 !. 



5. 



6. iSV 11 !. 



15. -ldb2V = l. 
ldrV^^M 

2 
-9±V :r 95 



16. 



17. 



8. ±2V=^2. ia _7±V-23 

9. -1 + V-2. 2 

Ex. 22. Page 106. 

U. 1; -f 13. 4; -I 

12. 3 ; f 14. 7 ; 23. 
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Ex. 23. Pages 


108-111. 


1. 


14; 15. 




15. 


$360. 


2. 


10; 11. 




16. 


18 hours ; 24 hours. 


3. 


16; 17. 




17. 


6 days. 


4. 


12; 72. 




18. 


5 hours ; 7£ hours. 


5. 


f 




19. 


45. 


6. 


f 




20. 


68. 


7. 


10; $2.40. 




21. 


5 miles per hour ; 


8. 


$1.80; 20 days 


• 




1 mile per hour. 


9. 


28 days. 




22. 


$65 or $35. 


10. 


28 acres. 




23. 


$120. 


11. 


40 and 45; $81 and $72. 


24. 


100; $85. 


12. 


75; $4. 




25. 


22; $22. 


13. 


60 yards by 40 


yards. 


26. 


9 hours ; 6| hours. 


14. 


25 yards by 48 


yards. 


27. 


120 miles. 



Ex. 24. Pages 116-119. 

The upper values are the values of x, the lower values, the 
corresponding values of y. 



1. 


5, 3; 
3, 5. 


5. 


6; 
3. 


9. 


3, -n-, 

4, f 


2. 


9, -3; 
-3, 9. 


6. 


5,-4*; 
-3, 3*. 


10. 


8, 6; 
6, 8. 


3. 


8, -3; 
3, -8. 


7. 


2, 2i; 

3, \\. 


11. 


4. 3^; 
-1, 2*f 


4. 


10, 6; 
- 6, - 10. 


8. 


2, -2; 
5, 7. 


12. 


2, -*; 
4, -2f 



±2, 



V2" 

_ 5 

-i ■ 

. V2 



26. 


±5. 


±3V- 


3; 




=Pl, 


±2V= 


3. 


27. 


±5, 


zfcllV 1 


-2; 



±2, =f$V^. 
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13- 5, -4$; 

3, -3&. 

14. 7, 8f; 
6, If 

15. 6, 9; 
9, 6. 28. ±4, ±—; 

16. 9, -60; YF 
12, -22i. =f3, t— • 

o V7 

17. 3; 

-5. 29. ±2, ±V2; 

18. 5, \; ±4 > ±3V2. 
— 2, — f • an _i_ Q _, 7_ 

19. ±9, ±5; 

±5, ±9. 

20. ±6, ±4; 

^4, =f 6. 

21. ±3, ± 



OU. Z*Z £i) 


2V2* 


=f4, 


+ 3 . 
2V2 


31. ±2, 


± 34 ' 
Vl9' 


±4, 


_ 40 
VI9 


32. ±2, 


*^ 


+ 1 


1 

A 



22. ±3, db JL ; 

V2 _ 

±1, =f4V2. ^ ^^ 

23. ±3, ±4^; 33. ±5, ±4$; 
±2, ±f ±3, ±4f 

24. ±6; 34. 4, 1; 

±4. 1, 4. 

25. ±4, ±4$; 35. 5, —3; 
d=2, ±f 3, -5. 



36. 7, — 4; 
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- 3 ± V17 



-4, 7. 49. 3, 2, 2 



37. 7,-5; 



5, -7. 2, 3, -3^VT7 



38. O, tJ ; 

3, 5. 



2 



50. 0, 3, 2; 
0, 2, 3. 



39. 11,-3; _ 

3 „H 51. 7, 2, -4±Vl9; 

40.4/3; ' 2 ' 7,-4^VT9_ 

3, 4. 52. 4, -3, -19 + 6V-3; 

41 . 5> _ 3; -3, 4, -19=f6V=3. 
3, -5. 53. 5, -.3, i^-y/ZT^. 

42. 3, -6, H%V33. -3, 5, 1 + V=22. 



6, 3, 



43. 4, 3, 



'1 


2 
-3 + V33 


s 


2 

- 13 ± V793 




14 
- 13 =f V793 



6 4. 3, -2, i±3 y^ 3 



2, -3, - i±3V ~ 3 . 



_ 55. 5, 3, 4 ± 2 V- 83 ; 

3, 4, -" ^ > . .,« ^ ^ 4 ^ 2 ^__ 

44 " 6 * 3; «* a » 3± V^55 

3, 6. 66 ' 4 ' 2 > § : 

46- 4, -2; 3=f y=T55 

2, -4. 2 ' 4 ' 8 

46. 6, 3; -5±VI7 . 
3 6. 67 - 5 ' ^ 2 ' 

47. 3f, 1$, 0; -5tVJ7 
If 3f, 0. 3 ' 5 ' " 2 

48. 5, 2, 6, 1; 88. ±6, ±6; 
2, 5, 1, 6. ±3, q=3. 
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59. 


±3, ±2; 




61. 8, 2; 




=f2, qF3. 




2, 8. 


60. 


5, — 5, 3, 


~3; 


62. 27, 3; 




3, —3, 5, 


-5. 


3, 27. 



63. 3, -3, 3, -3, 2, —2, 2,-2; 

ldrV 17 ^ -lrfcV 1 ^ lrfc V=3l - 1 ± V 1 ^ 

2 2 2 ' 2 

UV^I -l + V 11 ^! -l± V^ liV^l*! 



64. 3, 

-2, 


2f 


«5. |; 




b 
2 





*»*»• ~ — ' " * t 

2 2 

a-2i a4-26 



67. 0, a + J, |[a-Jd= V(a — J)(a + 8i)]: 
0, a + J, £[a - i =f V(a - i)(a + 86)]. 

a-b 69. 3, 2, — 3± V3; 

± _2«L 2, 3, -3=fV3. 

a— b 

70. ±2, ±3V% ±4, ±6V£r 
±4, ±6V% ±2, ±3V^. 

,71. 1, 1, 4, -4; 72 . ± JjL- 

4, _ 4 , 1, 1. ^*' 



\h 
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78 . |(V=^±V3), |(-V=TT±V3); 
|(V^1 + V3), |(_V=1=fV3). 



74. a ± i, — a ± b ; 
a =F J, — a =t= b. 

75. ±(2a + 6), ±(a + 2£); 
±(a + 2i), ±(2a + b). 



76 ' °' 2& 

n a + 2=F Va* — 4 

a u 

77. a + 2J, 2a + b t rba^V^T; 
2a + J, a + 2£, ^aJV 17 !. 

78. 6, Iff; 81. 2, -3; 

2, 5ff; 4, -5; 

3, 3f£ 6, -7. 

79. 3, — 2}; 82 

4, — 2|f; 

4, -6f 

80. 8, 2; 

4 4- 

2, 8. a + 6 a + i 

Ex. 25. Pages 120-124. 

1. 7 feet by 5 feet. 3. 3120 sq. in. 

2. 75 yards by 16 yards. 4. 1008 sq. in. 

5. 16 and 10 ; or — 16 and - 10. 

6. |(3 ± V5) and i(l ± V5). 



a % 


a* 


a + b 


a + b 1 


2ab 


2ab 

■ ■■ • 


a + b' 


a + b' 


V 


V 
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7. 7 and — 2. 11. f and f . 

8. 8 and 3. 12. f , f . 

9. 48. 13. 73 and 37. 
10. 347. 14. 8 feet, 10 feet. 

15. 150 miles ; 15 and 10 miles per day. 

16. 88 yards by 55 yards. 

17. 15 miles ; 3, 2J, 4 miles per hour. 

18. 49,500 lbs. ; 20 oz. 

19. 72; or 45. 

20. 5 hours ; S hours. 

21. A 36 pages, B 72 pages ; 
or A 9 pages, B 45 pages. 

22. A 10, B 6 ; B works If hours ; 
or A 8, B 12 ; B works 1-J- hours. 

23. 290 yards. 

24. 6 and 1% miles per hour. 

25. 13. 

26. 7% ; 6%. 

27. 3500 at 6% ; 1500 at 7%. 

28. 374 ; or 132. 29. 327. 30. 140 miles. 



Ex. 26. Page 126. 



1. 1, _ 2 , - 1=fc V - 8 .l±V=8. 

A 

2. ±1, ±2. 

3. 2, -^12, -1*^=8, </l2(I*^E?\ 

4. ±3, ±f 

5. ±1, ± V 11 !, i&iiV-i. 

6. 1, -J-, and eight other values. 
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ft n i i i±v=n? -i±v^3 

* 2 3 4 6 

9. ±</21, dzV^l, ±-v^2lV^i. 

10. V=^4, VI 12. V5, 8 V=8. 

11. ^| f ^=1. 13. V2a, V 11 !^. 

1 1 



14. ± 



15. 



V6 V-2 

1 -ldrV 1 ^ lrfcV^ 



V4 ^9 2\/4 2^9 
16. ± V^, ± V— -^ ; four other values. 

17. d-A; ±V=T. 24. 64; (-|) 8 . 

is. 16 (-*)<. 26 ' »' <-*>\ 

19. 729; (-¥)*• 26 - A:5 ( A) § - 

20. \/81; 2^8. 27 ' t£tt ; -yfr- 

21. 121; (-2)*. 28 - t¥jf; -*V- 

22. 512; -64. 29. 256; -if*. 

23. .5\^5; |\/|. 30. |; J. 

Ex. 27. Pages 129-131. 

1. 5; 221. 7. 1; &. 

2. 5; 1-fa. 8. 9; -7. 

3. |f. 9. -4; ff 

4. ±5; ±3V2. 10. -2; f|. 

5. 0; -28. 11. |; -2; 1|; — 8. 

6. 3; 12. 12. 7; -4; 4; -1. 
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13 . 1; -*; i^. *• H- 



14. 1\; SJ; 4; 1. 



25. ±2. 

26. 0; 2. 



16 . 2; *; 21 * ^~ 71 - 27. ± 2. 

16 . 1; _ |; -2^V3T3. »• t;2*. 

T 12 29. 4; -J. 

17 . _l ; 2J; 3± ^~ 15 - 30. -2a. 

18. 4; 1; 3; 2. 31. 2; f 

19. 5; -3; 1; 1. 32 - ±9V2 "' 

20 . li;-2;- 2 ^- 62 - 33.^1^). 



21 2 - -i- 3±V^39 34. x = ± JJEzFl 

21. ^, -*, - \7a , -26' 

22. 1. 35- 4 - 

23. ±V5; ±V65. 36. ±8. 

37. -1; +2; - 1 ± V^, *±*V^3. 

38. 4*. 43 . 9a 

39. 0; ±V3. 16 

40. ±3. 44 . 2 , 6, - 9±V5§ - 

41 l±Vl + 46' 2 _ 

2a 6 2 - 9 q= V33 

42. 6± ■Vb'-ab. ' ' 2 

45. |(a + J + l)±i(V4o+T± V4T+T). 
i(a-i) ±i(V4^+I=FV46 + l)- 

46. -I [± (a« + £*) ± VlOo'J* - 3a 1 - 36 4 ]. 
4o 

-^ [± (a* + &*) =F Vl0a*J*-3a 4 -36 4 ]. 
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47. ±4, ± 8; 48. 0, 3±2V2; 49. 6,-4}; 

± 9, ± 18. 0, (3 ± 2 V2) a . 12, 9. 

Ex. 28. Pages 135, 136. 

1. x* — 5a?+6 = 0. 4. 6a; 2 — 7x + 2 = 0. 

2. x* + x — 20 = 0. 5. 12^ + 13^ + 3 = 0. 

3. # 2 +14# + 48 = 0. 6. ^-2oa;+a , -9J 8 =0. 

7. 9a 1 — 9(a + i)a; + 2a* + 5ai + 2i* = 0. 

8. x> — 4*+ 1 = 0. 11. 3 (x - 7)(* + 2). 

9. 3» + 2*-4 = 0. 12. (3x-14)(3x + 5). 
10. 3^~6ar + l = 0. 13. (7s + 6)(7*+l). 

14. (13*-2)(13#-2). 

17. (2a?-7)(2a;— 7). 

18. (2^+3 + 2V == T)(2a: + 8-2V :: T).- 

19. 17. 23. iff-- 27 ' W- 

20. 56. 24. ^. 28 . _l. 

21. ||. 25. tf|. 29. -^j. 

22. *£. 26. 833. 30. 3pq-f?. 

31. rt-2j». 33< y^V + 2 

32. p i — 4:p 2 q + 2q\ Q 2 9. 
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34. When the sign of b is unlike that of a and c, and 

& 8 -4o<?>0. 
When a, b, c have like signs, and b* — 4 ac > 0. 
When a and c have unlike signs. 

35. When a*c + ac' + b t = Sabc. 36. When b+c = 0. 

Ex. 29. Pages 141, 142. 

1. w = 1 or — b; m between 1 and — ^ ; m greater than 

1 or less than — ^. 

2. m = 3 or f ; m between 3 and ^ ; m greater than 3 

or less than £. 

3. m = 4 or — f ; m between 4 and — ■£ ; ra greater than 

4 or less than — ■£; 

4. m = 7 or 23 ; m greater than 23 or less than 7 ; m 

between 7 and 23. 

5. m = or 4 ; m greater than 4 or less than ; m be- 

tween and 4. 

6. Min. value 4. 10. Min. value 16. 

7. Min. value 7. 11. Min. value — 32. 

8. Max. value 7. 12. Max. value -fa. 

9. Min. value 4. 13. Max. value -fff . 

14. Max. value -J-. 

15. Max. value 1, min. value — If. 

16. Min. value — 1, max. value + 2. 

17. No max. or min. 

18. Max. value ty, min. value £. 

19. Max. value 4, min. value 0. 

20. Max. value 3, min. value 1£. 

21. Bisect the line. 



ANSWERS. 23 



22. Bisect the line. 23. Each part is a. 

24. The altitude of the rectangle is half the altitude of the 

triangle. 

25. The inscribed square. 26. The inscribed square. 



Ex. 30. Page 145. 

1. =b(3 + V5). 11. ±(2V3-V2). 

2. ±(2V3 + Vo). 12. ± (2V5 - 3 V2). 

3. ±(V7 + V3). 13. ±(3VTT-2). 

4. ±(vrr+V5). 14. ±(3V5-2V3). 

5. ±(V7-V2). . 15. ±(±VI0-1). 

6. d=2(V3-V2). 16. ±(Va + 6 + Va - b). 

7. ±(V6-V3). 17. iCV^T'-a). 

8. ±(7-3V5). 18. =fc(3V7-2V6). 

9. ±(VlO-V3). 19. ±(a-b — 2Vab). 
10. d=(3-V2). 

Ex. 31. Pages 151, 152. 



1.-4; -72; Vl5 V 11 !. 

2 . _ VIV^l; 2; 3. 

3. 4 + 9V :r T; 5 + 2V6V :r T; - 18 + 18 V3 V^T. 



4. 19. 6. 19 + 19 V- 3. 



5. 11. 7. 65 -13 V- 2. 



8. - 6-26 V- 15. 

9. Vac — ab Vfo + {be + a Va£) V— 1. 
10. 6-4V^T; 12 + 2V :r 7. 
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U. i-lV=l. 14. ±(4-V ::r 6). 

12. 1 + 6V^2. 15. db(VS + 2V :: ^5). 

13. db(2 + V^3). 16. ±(5-3^^7). 

22. db(Vi+Vqf) f ±(V}-V=D. 
23. +1, -1, ± (£ + ±V="3); ±a-iV=^3). 

24. d=l, ±V=T, dbCVJ+V^jiVJ-V^l). 

Ex. 32. Page 154. 

8. The first expression. 10. The first expression. 

9. The first expression. 11. The first expression. 

12. The first expression. 

Ex. 33. Page 162-164. 

2. 10:9. 18. 2f. 

4. Greatest, 23 : 26 ; 19. -tffr. 

least, 3:4. a — b 

20. 



5. The first. c(a + b) 

6. 4:15. 21. 7. 

7. 2:3. 22. Vm* — 26. 

8. a + x:a + 2x. 31 q 

9. # + 2:2# — 3. , a — £ 

32. a + i, - — - 
13. 6 and 16. 2 

/>-? 34. -1. 

17. H. ' a _&_ c+ tf 
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Ex. 34. Pages 168, 169. 

1. 1240 rods X 680 rods. 2. 4 : 1. 3. 5 : 9. 

4. As wages : B's wages : : 6 : 5. 

5. 15 miles per hour ; 12 miles per hour. 

6. 8 : 7. 8. 6 gals. 

7. 2 : 1 or 1 : 2. 9. 10 gals. 

10. 45 and 30 miles per hour. 

11. A, $200; B,$150. 12. 70. 

13. Last year the ratio was 3:7; * 

this year it is 45 : 104. 



Ex. 35. Pages 174, 175. 



1. 9f. 4. 5. 

2. f 5. 3^. 

3. 41£. 6. 64# 2 = 9i/ 8 . 
10. 161-^ feet per second ; 402J feet. 

12. 2(ty feet. 14. 87.1 days. 

13. 516^- ounces. 15. 1 inch. 



7. *Y=108. 

8. 5. 

9. 8. 
11. 9f 

16. Equal. 

17. 10 inches. 



Ex. 36. Pages 181-183. 



1. 


48. 2. -9. 


3. 


-59. 


6. 


116. 


7. 


-55. 


9. 


29n — 5w 8 






12 






n 


59n — 5n* 
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11. c? = 4£; a=377. 

12. c? = f; 5 = 2757J. 



4. -4f 5. -12f. 

8. 228. 

13. d=\%\ 7 = 29£. 

14. a = 0; rf=7. 



15. a = 11 


, J = 88. 


16. n=16; 


, J = 69. 


17. a =12 


; n = 14. 
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18. 717 feet per second. 25. 2±, 4±, 6±, 

19. 1ft, 2|, 3f, 11^. 26. 5, 7, 9. 

20. 10th term. 27. 4, 11, 18. 

21. 9. 28. —3, 1, 5, 9. 

22. 6 and 14. 29. 10 terms. 

23. 105. 24. 47. 30. 2, 6, 10, 14. 

31. No ; he would pay $ 10.24 instead of 8. 

32. 234. 34. 3200 feet. 

33. 3825 feet. 35. 3, 6, 9, 12, 15. 

Ex. 37. Pages 188-190. 
1. 384. a 25 3 U 

O. - -— — 



2. -4096. 8 8x5 w - 

3. -4- 9. ™- 3 



4. * 

3 16 



3* * 32 32 x 5-* 

10. 2|. 14. ^ 

5. (-fl-i. u. if is. m$- 

6. 8188. 12. f 16. 4^. 

27 1 
'• "o 2 x 3 16 ***" 1 ^* ^&*V 

18. r = f s = 69f; r-=-f s = 24f . 

19. a = 2, s = 254. 25. 3, 192. 

20. a = 5, J = 320. 26. 3,12,48,192. 

21. a = l, n = 5. 27. 7,14,28,56. 

22. 28, 56, 112. 28. 242. 

23. 6, 18, 54, 162, 486. 29. 1, 2, 3 ; 7, 2, - 3. 

24. 5th. 30. 2, 5, 8 ; 26, 5, — 16. 

31. 3,-9,27,63; 75,15,3,-9. 



ANSWERS. 27 



32. 1,2,4,6. 33. 3,27. 34. 139. 

35. Any series with ratio $> 

Ex. 38. Page 192. 

1. 2$, 3,4,6. 2. 1,9; -7£,£ 3. 12. 

4. 181, 14^ , 17|, 18A- 

5. Sixth term. 7. 8, 2. 

6. 6, 6f 6f7ffc. 8. 104,234. 

9. 4,7,28; -5,-11,55. 

Ex. 39. Pages 196-198. 

1. 4. 7. 

x y x y x y 

12 8 2 36 

11 1 3 10 35 3 



12 



2. 



X 


y 


36 


l 


25 


3 


14 


5 


3 


7 


3. 




X 


y 


11 


l 


2 


5 



X 


y 


8 


2 


3 


10 


5. 




X 


y 


18 


5 


15 


10 



•••• •■•■ 
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6. 

x y 

116 1 

96 4 

•••• • • • • 

16 16 



108 

8. 

x y 

125 4 
110 12 

5 68 



9. 


x = 


2 




y = 


1 


10. 


X — 


A 




y= 


3 
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11. a? = 


7, 




13. 


x = 


= 7, 


y= 


1. 






y= 


• 2. 


12. * = 


= 8, 




14. 


x-= 


'11, 


y= 


3. 






y= 


:11. 


15. 




18. 






22. 


150, 5; 
133, 12; 




81, 8 ; 
57, 32; 
33, 56; 






24 » A » 
2T» IT' 


•••• •••• 

14, 61. 




9, 80. 






• • •• ••• » 

23. 


16. 




19. 






<J>0, <{)Z. 


14, 6; 




275, 39; 






1, 41; 


31, 14; 




132, 182. 






3, 36; 


48, 22; 










•••• •••• 



20. 39. 



17, 1. 







24. 


17. 




(hives. Pigs 


6, 2; 


; 21. 


3, 33; 


21, 9; 


21, 172; 


6, 28; 


36, 16 ; 


; 109, 260 ; 


• • • • • • •• 



• 91 3 

• ••• • • • • •••• •••• «M JLy %J* 

25. 3 pigs, 21 geese, 16 chickens ; 
or 6 pigs, 2 geese, 32 chickens. 

26. 27. 28. 

x y x y 6, 56, 8 

5A 5^ i If 12, 42, 16 

8| 17£ 18, 28, 24 

OQl *7Q 

• ••• •••• ^*-*i l*i o«. 



ANSWERS. 29 



29. 3 ways (or 4 ways). 31. 42 m + 5. 

30. 5 ways. 32. 504m — 1. 

33. 19 oxen, 1 sheep, 80 hens. 

34. Calves $7, lambs $4, pigs $3. 

Ex. 40. Pages 205, 206. 
1. 1 + 15* + 90s* + 270s 8 + 405s* + 243a* 

' "*" 3 + 3 "*" 27 + 81 ' 

- 4a;*, 2a? 4a;*, a? 
3 ' 1 ~T + T~"27" + 8T 

4. 64 + 192a? + 240** + 160a? + 60a? + 12a?° + a? 1 . 

K 32 20, R 5a? . 5a; 7 a? 



a* a* l 8 ' 128 1024 

- 32a 6 20a* 5a; 5a?* , 5 a? a? 



a? ^ ' a 8 a* ' 128 a T 1024 a 10 

7. 729 a? - 2916 a?y + 48603?^ - 4320 a?y» + 2160 a?y* 
-576a^ + 64/. 

8 32a?° 20a? . 5a? 5a: 4 5a?y» y 3 ** 
y* y v y* 8 128 1024 
Q a 6 a* 3a bi , J 8 



^ J* 8&i 16a* 256a* 

10. 1,+ 16a: + 108a? + 400a? + 886a? + 1200a? + 972a? 

+ 432 a? + 81 a?. 

11. a 6 — 3a 6 a;-3a i a?+lla 8 a? + 6a , a?-12oa?-8a?. 

12 . 7 *>. 13. - " 14. -?1|*. 

256 a? 4 4 10 . 
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8855 x2 ,f lfl 595 

V-Vx* 2048 y/i* 



17. 8x7x6- : (9-r) Wj^^, 
1x2x3 r V2T 

, 1V 10X9X8 (11 -r) aT* 

K J 1x2x3 r ^f^ 

18-Sr 

, m , 12 X 11 X 10 (11 - r)x— y»- 

' K } 1x2x3 (r + 2) jp^ 

20 . 168399 < 
8192 

173745 V3^» , 521235 a' Vs 
2048V* ' 2048V2 

104— 5r 

, iy 11 X 10 X 9 (13 - r) x— 

K ' 1X2X3 (r-1) 2»±5 

M - ^-| + I^ + ( 2a;, -^) VrT: 

5 

(l - f ** + i* } - &* + ***** - ^j V=T ; 

/of _8a , _5 5_ , _5 JA-l/ZT 

l, 32 16 "•" 4a t 2a'^ 2a i a^ 



Ex.41. Pages 213, 214. 

*' 1 + 2"8 + 16 • 2 - 1 + 4 32+128 

3 - i+ f+f +¥+ • 

4. 1 + 4* + 10** + 20s 8 + 
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5. I I 5s 1.15s 1 . 5s 3 

2 8 16 

6JL ■ ST • OS ■ J.OS . 

a* 4 a* 32 a* 128a^ 

7. 2 i-^s- 9 ^s'-S^»- 

10 50 500 

8. 2*fl--- — - — — \ 

V 3 36 162 J 

Q t 3s* 21s 4 77s* 

9 - 1 "^- + "8"~"16- + ' ' 

33 s 7 „ 559130s* 

XU. • XX* ■• 

16 81a ¥ 

12. ( 1 )r-i 2x5x8 (8r-4)af 

1x2x3 r X S'a^ 1 

13 5x7x9 (2r + 3)x2 r s >r 

1x2x3 r X a 2r+5 

14. 8.06224. 15. 2.002224. 

i« i , 4s 2s 2 196s 8 
5 25 125 

17. 351. 19. - 22at * 



729 



20. l + x + £ + % + ^ + $£. 

2 2 8 8 

23. r even : 

1x3x5 3r-l 

2x4x6 Br 

r odd: 

1x3x5 3r-2 

2x4x6 3r-l" 
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Ex. 42. Pages 222, 223. 

1. 0.7781. 18. 1.3980. 35. 1.6320. 

2. 1.1761. 19. 3.3804. 36. 0.2219. 

3. 1.3222. 20. 3.4950. 37. 0.3980. 

4. 1.1461. 21. 0.1003. 38. 0.3680. 
6. 1.3980. 22. 0.3495. 39. 0.5441. 

6. 1.4771. 23. 0.1398. 40. 2.2219. 

7. 1.6232. . 24. 0.0768. 41. 3.3980. 
3. 2.6232. 26. 0.2258. 42. 2.1461. 
9. 2.3222. 26. 0.2415. 43. 1.8539. 

10. 1.5441. 27. 1.1650. 44. 1.2219. 

11. 3.5441. 28. 0.3904. 46. 1.5441. 

12. 3.6020. 29. 2.4465. 46. 0.4559. 

13. 0.3222. 30. 0.4730. 47. 2.8539. 

14. 1.2040. 31. 0.5243. 48. 5.1707. 

15. 2.7481. 32. 1.6020. 49. 4.8293. 

16. 1.7993. 33. 1.4559. 50. 5.9333. 

17. 0.9030. 34. 1.7781. 51. 4.1040. 

Ex. 43. Page 229. 

1. 1.7782. 7. 4.8490. 13. 17,730. 

2. 2.0043. 8. 4.0802. 14. 4295. 

3. 2.9996. 9. 3.9943. 15. 53,910. 

4. 3.5775. 10. 4.6554. 16. 93.98. 

5. 3.7350. 11. 2.1277. 17. 0.1099. 

6. 3.9581. 12. 1.2983. 16. 0.695. 
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Ex. 44. Pages 230, 231. 



1. 41.64. 

2. 0.02989. 

3. 0.3131. 

4. 8.292. 

5. -28.47. 

6. -0.3144. 

7. 0.0104. 

8. —660,600. 

9. 1.308. 

10. —111.3. 

11. 0.001086. 



1. 0.6931. 

2. 1.0986. 

3. 4.6052. 

4. 3.4864. 

5. 2.0657. 

6. 0.2070. 

7. 0.6935. 



12. -5.218. 

13. 2.257. 

14. 15.78. 

15. 1.615. 

16. 7.212. 

17. 0.0001174. 

18. 5.487. 

19. 2.381. 

20. 2.154. 

21. 1.292. 

22. 146.8. 

Ex. 45. Page 232. 

8. -(2.3742). 

9. 2.807. 

10. 1.262. 

11. 1.585. 

12. 1.209. 

13. 0.9464. 

14. 0.7743. 



23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 



1.938. 

1.568. 

0.002431. 

33.04. 

0.5096. 

1.54+. 

2.66+. 

1.65+. 

7.53- 

2.12+. 

0.45+. 



15. 1.356. 

16. 2.873. 

17. -(1.262). 

18. 0.6523. 

19. 16V2. 

20. f\/l8. 



1. Between 48 and 49. 
3. $0.00366. 



Ex. 46. Pages 241, 242. 

4. 4.310x4. 

5. $444, nearly. 

6. $20,270, nearly. 

7. 5.35 per cent, nearly. 

8. $34.40. 



r 
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9. 22. 14. 4 per cent 

10. 115, nearly. 15. $7377. ilMl 



11. 5 per cent, nearly. 16. A little ov 

12. 4.2 per cent, nearly. 17. A little ov< 

13. $32.30. 18. $969, near! 



Ex. 47. Pages 257-259. 

\m \n 






ytfi 



1. 


120. 


2. 


180. 


3. 


1008; 224. 


4. 


15,600. 


5. 


6. 


6. 


120. 


7. 


5040. 


8. 


30,240. 


9. 


[60 

[8[52 . 


10. 


27,405 nights ; 




3654 times. 


11. 


400,400. 


19 


[14(26 



13. 



\r \m — r |s |>. s 



14. 739,200. 

15. 3780 X [9. 

16. 205,200. 

17. 173,641,000. 

18. 5040; 144. 

19. 1080. 

20. 1728. 

21. 432. 

22. 109,600. 

24. 10. 

25. n = ll; r = 3. 

26. 52. 

16 18 110 116 27 . 455. 



Ex. 48. Pages 265, 266. 



1. 216. 


4 ^ 

4. • 

g 


2. 63. 


5. 2520. 


3. 7920. 


6. 420. 



7. 312. 

8. 7. 

9. 66. 



umis. 



■i 



*(»+lX»— 2" 



10, 



11. 325. 



6 



11. u-l-1 



nfi3 ; Ji:ec- 

16. (w+lXHlXy+lJ-Sfcontaifcil^^ 
number itseli 



39 



13 



13 



3n + 8)' 240 



\ 



*•* hpinifli 



*8. ^- 



«* i 



_ . 1 

2)' 4 



1. 



2. 



+ 



6 (w + 2)(n + 3)' 6 

Ex. 60. Pages 340, 341. 

4 .8 



07 + 4 a; — 5 

_6 6_ 

o? + 3 x + 4t 



3. 



4. 




3 (a; -5) 3(2*- 1) 
4 3 



7(^7 + 2) 7(o:-5) 



k-53. Pages 304, 306. 



1. 2220. 

2. 12,431. 



13. 22.26. 



\ 



» \ 



9. 



7. 152. 

10o7-7 4_ 

3(07^ + 07+1) 3(07-1)' 

5 4 



19. scale otyr 1 *f7 > Vie;w,z5«nBB. 



1. 105. 



Ex. 54. Page 312. 
2. o. 3. 6. 



4. 42. 
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Ex. 51. Pages 287, 288. 



1. •£. 2. -j-. 3. ■§-. 

6. $0.75 ; $3. 7. VWW- 



4. if 



5. f 
9. Jf ■ 



Ex. 52. Pages 298, 299. 




2. 180. 

3. 1008; 224. 

4. 15,600. 

5. 6. 

6. 120. 

7. 5040. 

8. 30,240. 

160 

9. 



18152 



20. 25. 



12. 



[1* f,6U 



|6 [8 110 [16 



13. 



$t+ \ it 



12 



|r \m — r \$ 

14. 739,200. 

15. 3780 X [9. 

16. 205,200. 

17. 173,641,000, 

18. 5040; 144. 

19. 1080. 

20. 1728. 



n — 



21. 432. 



21. 5525. 

Ex. 59. Page 338. 
27. 455. 



22. 4970. 



l. 



Ex. 48. Pages 265, 266. 




2. § 



3. I 



2n + 3 3 

2 (»+l)(n + 2) ; I' 

1 1 



4 4(4n + l)'4 
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\ 



4. - — 



5. 



6. 



*7. r- 



5 5(5w-h2)' 5 

13 6w+13 J3 

240 6(3w + 5)(3n + 8)' 240* 

n \_ 

12(n + l)' 12* 

111 



*8. ?- 



4 2(w + l)(7i + 2)' 4 

5 3w + 5 5 



1. 



2. 



+ 



6 (w + 2)(n + 3)' 6 

Ex. 60. Pages 340, 341. 

4 .8 



#+4 #—5 

_6 6_ 

a? + 3 a? + 4 

5. 



3. 



4. 



3(a;-5) 3(2a;-l) 



+ 



a? + 2 



7(a; + 2) 7(#-5) 



x — 1 a^ + a7+l 



6. »- 



+ 



4a; 8(a;-2) 8(a; + 2) 



4 4 
7. ^ A + 



71 



8. 

9. 

10. 
11. 

10. 2749. 



25a; 5a; 2 ' 25 (a; + 5) 
11 + ^T,+ 



10 



3(*-l) ' (a;-l) 2 ' 3(a; + 2) 

10a;- 7 4_ 

S(a? + x+l) 3(a;-l)' 

5 4 

2a;-l 3a;-l* 

7 5_ 

3a;-5 4a;-f3* 




Ex.81. Pages 345, 346. 
1. l + 2x + 4x* + &a*+~.~. 

2 T 4 T 8 T 16 T 

3 1 « | 3^ gig , 
"2 4" 1 " 8 16 "*"""' 

4. \~2x + x' + x i + 

5. 5-7* + 12* , -19s*+» 

6. 4^ + 2^-8^-22^- 

7. -x + 2x*-x t -x i + 

8- -1+1-2+*+ 

3? X 

9. \-2x + x t -2x l 

'•• 2-3+3-5+ • 

u. _! + !_»+*_ 

„. ?+i+|+y+ 

x ar 3r x* 

IS - '+H+I+ ■ 

»• 5+W+5+ • 

'■•H+_^+ • 

4 4(4n + l) ; 4' 



jJSTDL 
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12. 05=1; y = 2; z = — 1; w = 3. 

13. a; = 2; y = 4; z = — 1; w = — 3. 

14. 5^ + 9^+1 = 0. 

15. l~6a7 + 9^ + 2a? 4 — 5a^ = 0. 

16. a 8 + i 8 + c 8 — 3aJ<? = 0. 

17. (a&' - a'&)(6<?' - Vc) = (a<?' - a'c)\ 

a be 

18. i 2 — ac + a*q bc + a*r 
J* — ac + a'j &<? + aV 



= 0. 



Ex. 67. Page 383. 

8. —a(a — b)(b — c)(c — d). 

4. Multiply both sides of the equation to be proved by 

Oi O] O] 

h\ *i *s 
Ci c t c t 



2. 
4. 
5. 

11. 



Ex. 68. Page 390. 

1. a?-z i -3z-4 : ; -9. 
2.^ + 3^+6^ + 20; +53. 

3. 2^ + 7^ + 6^ + 5; 0. 

4. 3^-9^ + 29^—93; +329. 

5. ax t -(ah-Sb)x + (ah t -Sbh + 8c); 
-ah* + 3bh*-3ch + d. 

9. -44. 11. -1553. 

10. 2749. 12. 1.2736. 
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Ex. 69. Page 394. 

15. of — of — 44a: + 84 = 0. 

16. of — Sz>— 10tf + 24=«=0. 

17. of — 4a: = 0. 

18. x K — 5a? + 4 = 0. 

19. a^--lla? + IOa:— 50 = 0. 

20. 4a; 4 — 16ar» + 15a* + 4a: — 4 = 0. 

21. a* + 6a: 4 — 13ar*- 78a* + 36a; + 216 = 0. 

22. 36a; 4 + 36a^-37a?-lla; + 6 = 0. 

23. x K — 10a* + 32a* — 34a;+7 = 0. 

24. 200a* + 15a* -21 a; + 10 = 0. 

25. 5000 of + 5750 x* - 625 a* - 405a: - 18 = 0. 

26. x 1 — 6a* + 18a* — 30a; + 25 = 0. 

Ex. 70. Page 400. 

1. a*-3a*-10a; + 24 = 0; a* + 3a*- 10 a; -24 = 0. 

2. 17. 4. 74. 6. -14. 8. 317. 10. 12. 

3. 11. 6. 15. 7. 53. 9. 51. 11. f — 2q. 

12. Br — pq. 14. <f — 2pr. 

13. — pt + Spq-Sr. 15. p* - ±p 2 q + 2 q 1 + ±pr. 

16. r — pq. 17. 2p--. 18. — — 3. 

2^-4^-2?' 
19 - r-=pq 20. pq = r. 

21. 36jpV - 8jp Y — 182^ -36 j 8 + 243 ^ = 0. 

22. 2p 8 -9^ + 27r = 0. 

23. 27r*- 9^ + 2^ = 0. 
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Ex. 72. Page 409. 

1 4 

1. 2ar. 3. --- 5. 4s*. 7. — - • 

a? a? 

2. 3**. 4. -% 6. --?-. 8. 2x + 1. 

rr ar 

•9. 3a? + 4a;. 10. 2# + 2a. 

11. - , '« ■ 12. - 2 



(a? - 3) 2 (a; + 1) 8 

Ex.73. Page 411. 
9. 2x + 1. 11. (*- 3) (3a; + 5). 

10. 3a?-14a; + lL 12. (a: -4) (4a 2 - lire). 

13. 2(ar — a) (a?- 0) (2a; — a — 0). 

14. 3a?-2(a + + y)a; + j8y + ya + a/3. 

15. 4a? +12 a? — 38a? -46. 

16. 4a? - 12a? + 20a; -8. 

Ex.74. Page 414. 

5. 3oa? + 66a; + 3c; 
6ax + 65 ; 

6 a. 

6. 4aa? + 12ia? + 12ca; + 4a 7 ; 
12oa? + 246a: +I2c; 
2Aax +24i; 

24 a. 

7. 3a?-2(2a + /3)a? + a , + 2a0; 
6a? -4a-2/3; 

6. 

8. 3a?-2(a + j8 + y)a; + j8y + ya + a/3; 
6a?-2(a + /3 + y); 

6. 
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12a"—12(a+jB)* + 2(a 2 + 4a/3+0 8 ); 

24a: -12(a + £); 

24. 

Ex. 76. Page 419. 

1. y + 3y* + 4y-2. 

2. y 4 +16y 8 + 94y* + 246y + 245. 

3. 3y 4 + 34y 8 + 146y , + 281y + 200. 

4. 2y*- 19^ + 72^-131^ + 86. 

5. 2y 4 -26y 8 + 130y , -299y + 263. 

«■ 
Ex. 77. Pages 426, 427. 

1. z* + Zx* + 2x + 4: = 0. 

2. x i +l2z* + 16#- 16 = 0. 

3. 2* 4 + 9s 8 + 9s* +162* -324 = 0. 

4. x' — 6^ — 24^-64 = 0. 

5. 3 s 5 — 16** — 32 ar — 224 = 0. 

6. ^-2^ + 18^ + 18 = 0. 

7. y 8 + 10y* - 42y + 576 = 0. 

8. y 4 + 5^-40^ + 2500^-30,000 = 0. 

9. y 5 + 3y* + 24 y 5 - 72y* + 1296y- 23,328 = 0. 

13. ^-8^ + ^ + 9 = 0. 

14. y* + 2y 8 -8y a -6y + 15 = 0. 

15. ^ + 4^— 15y— 18 = 0. 

16. y 4 + 17y 8 +92y 2 + 172y + 96 = 0. 

17. y 4 + 1.2y» + 1.54y* - 2.292y + 3.1981 = 0. 

18. y 4 — 4.6y» + 3.56 y 2 + 3.104 y- 6.5424 = 0. . 
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19. ^ + 2^-113/ — 25 = 0. 

20. y 8 -20y 2 + 100y — 547 = 0. 

21. y 8 +17y+75y-29 = 0. 

Ex. 82. Page 449. 

1. 1.154+ 3. 4.264+ 

2. 3.135". 4. 2.833+ 

5. -4.532+. 6. -1.064+ 7. -0.732+. 

Ex. 83. Pages 455, 456. 

1. 1.879385. 3. 1.580947+ 

2. 3.263389+. 4. 2.656117. 

5. 0.593686; 2.047276. 6. 2.381966; 4.618034. 

7. 32.865384. 10. 43. 

8. 624. 11. -2.469546. 

9. 29. 12. -2.768345. 

13. 2.356896 ; 2.692021. 

14. 2.121320; 2.123113. 

15. 3.213128; 3.229521. 

Ex. 84. Page 462. 

1. [3,4]; [4,5]; [-3,-4]. 

2. [4, 5]. Two imaginary roots. 

3. Two roots between and — 1 ; 

two roots between 2 and 3. 

4. Two real roots, one positive and one negative. 



i 

I 
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5. Roots all imaginary. 

6. Two real roots. 

7. Two imaginary roots. 

8. Four imaginary roots. 



1. ±1; 



Ex. 85. Page 467. 

- 7 ± 3 V5 



2 

-1 + V2±V_l_2V2 

' 2 ; 

-l-V2dbV_l + 2 V2 



• . i. 3 + V=7=bV-14 + 6V^7 
s. ±l, 

3 - V^T ± V_ 14 - 6 V^f 



4. 2± V3; ^^ 
6 . l;l;i-^H. 

4 

6. -l; 2=t V5;±±|3 

7. 3±2V2; 2±V3. 
1 — m ± Vw* — 2m — 3 



8. -1; 



2 



9. -1; 

io. i -, ± yri ; - 1 * V 17 ^ 



ANSWERS. 49 



1. ±V-1; 



£z. 86. Page 469. 



2 ' 2 

2. ±1; ± V^l; VJiV^i; -V*± V^. 



* i. -l=bV- 8. ' U±V-8 



A o -3 + 3V5±3V_l0-2V5 
4. 6 ; ; 



- 3 - 3 V5 ± 3 V- 10 + 2V5 

4 

5. 2 5 + Z 4 -42 8 -32 , + 32+l=0. 



Ex. 87. Page 473. 

1. -2 + 2\/2+^4; -2 + 2o>v/2 + ft>*\/4; 
-2 + 2o>*\/2 + a>\/4. 

2. 2 + ^+ 2 ^; etc. 

3. 1 + ^3 + ^9; etc. 

4. 2 + ^+ ^ 6 ; etc. 

5. — m + mVro+Vw?; etc. 

Ex. 88. Page 479. 

1. 3±V2, 3± V2. 4. 2± V^Tl, 7± ^ 

2. 2± V7, -2±V2. (4*^/7" 

3. 2 ± V7,2 ± V^3. «-6 ± V23,^^ 



■7 
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8. 7=0. Reducing cubic is 4a 6 8 = GP + 4j5T 8 , and in 
equation (6), page 475, $ lt 0„ it are the three cube 

roots of \ m 

4a e 

J= 0. The reducing cube is 4 aV -— Ia$ = 0, of which 

the roots are 0. db — • Therefore 

2a 

ax + b = V =r ^ =r + V$al- H+ V- |a7- H. , 
10. tf l -36c«-(6 8 + ^) = 0. 

Ex. 89. Page 494. 

1. 2a*-12aW + 26 4 . 

2. ■§■. 3. o. 6. -jpf. 

7. £ \^2 ( V2 + V3 + tV2 - V3) ; 
- 1 1/2 ( V2 - V3 + iV2 + V3) ; 

8. Of. Ex. 2, § 511. 

9. ± ( V^V5 + 1 + 1 V| V5 - 1) ; 

± ( V^V5 - 1 -tV|V5 + l). 

10. 3.5844 ; - 3.3300 ; - 0.2544. 

11. 1.212; -1.571; -1.1427. 



V 



